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1 . (Currently Amended) A method for d e t e rmin i ng an to determine 
occupancy of a space, comprising: 

providing an optical energy source to generate opt i c all y g e nerating at least 
one fan light beam; 

defining a reference plane in the space that corresponds to the said at 
least one fan light beam; 

disposing a sensor at a known vertical position relative to said reference 
plane, said sensor having a field of view encompassing at least an intersection of 
an object within said space with said reference plane; 

de t e rm i n i ng that an obj e ct i ntorcootc th e p i ano at an i nt e rs e ct i on 
recognizing from an output of said sensor any object intersection of said 
reference plane; by i nt e rpr e ting an output of an opt i ca l im a g i ng s e nsor p l ac e d i n 
a known v e rt i c a l pos i tion r ela t i v e to th e plan e , th e optical i maging s e nsor h a ving 
a f i o l d of v i ew that substant i a ll y co i nc i d e G with the plan e , and whorein tho object 
i s in th e f iel d of v ie w; and 

determining the occupancy of the said space by calculating a shape of the 
any said intersection, a size of the any said intersection, and a relative location of 
the any said intersection in the said space; 

wherein occupancy within said space is determinable using a priori 
positional relationship between said optical energy source and said sensor 
without reguiring a priori positional knowledge of said object. 

2. (Currently Amended) The method of claim 1, wherein optic al ly 
g e n e rating at le ast on e fan l ight b e am i ncludes g e n e rating th e fan li ght b e am to 
hav e a sp e ctrum in on e of a group of sp e ctra compr i sing said optical energy 
source outputs optical energy selected from a group consisting of visible spectra 
and invisible spectra. 

3. (Currently Amended) The method of claim 1 , wherein defining th e 
r e f e r e nc e p la n e i nc l ud e s us i ng a said reference plane is defined using a rotating 
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light source selected ferro from a group compris i ng consisting of a laser and a 
light emitting diode. 

4. (Currently Amended) The method of claim 1 , wherein opt i c al ly 
g e n e rat i ng a t l ea st on e f a n li ght b ea m includ e s using said optical energy source 
includes a scanning light beam. 

5. (Currently Amended) The method of claim 1 , wherein said optical 
energy source includes at least one source selected from a group consisting of a 
laser and a light emitting diode, tho optica ll y gonoratod fan l ight boam inc l udes 
at le ast on e or mor e of a las e r or a li ght e m i tting d i od e . 

6. (Currently Amended) The method of claim 1 , wherein the said 
reference plane is g e n e rat e d by on e or mor e of a l as e r or defined using at least 
one of a laser and a light emitting diode. 

7. (Currently Amended) The method of claim 1 , wherein the said 
reference plane includes at least one plane is selected fefm from a group 
consisting of compr i sing th e ground, the a floor of a building, the a floor of a 
room, and the a floor of a compartment. 

8. (Currently Amended) The method of cla i ms claim l , wherein said 
sensor includes a digital camera, th e i mag i ng soncor corr e sponds to a digita l 
cam e ra w i th a fi el d of v i ew, and hav i ng a li ght sens i tiv i ty that can i mag e th e 
i nt e rs e ction patt e rn. 

9. (Currently Amended) The method of c l a i ms claim 1 , wherein a 
vertical distance of th e imaging between said sensor and said from th e reference 
plane is determined using a size of a smallest object to that must be detected by 
the said sensor. 

10. (Currently Amended) The method of claim 1 , wherein determin i ng 
recognizing includes: 

t a k i ng acguiring a reference training image of the an intersection; 
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taking onothor acquiring a second image of tbe said space; 

processing differences between the said training image and th e oth e r said 
second image, including differences in intersection patterns in r e sp e ctiv e image s; 
and 

if an object is recognized as intersecting said reference it ic determin e d 
that an object i ntersects tho plane at an intersection, estimating size and location 
of said object, a siz e of th e ob je ct and e stimating a l ocation of th e obj e ct. 

1 1 . (Currently Amended) A method for d e t e cting th e to detect presence 
of at least one object obieets in a region of interest, comprising: 

disposing a source of optical energy to emit optical energy towards a 
potential location of said at least one object within said region of interest; 

us i ng disposing a single-sensor three-dimensional camera d e v i c e w i th 
having a field of view that substantially coinc i d e s coinciding with the said region 
of the interest for d e t e ct i ng to detect o ccupancy of an object in said region of 
interest using optical energy emitted by said source of optical energy and 
reflected at least in part from said object, said camera disposed in known 
registration relative to location of said source of optical energy ; 

detecting with us i ng at least one image processing olgorithme to d e t e ct 
algorithm at least one object nearest obj e cts c l osest to th e 3D said three- 
dimensional camera device; and 

calculating with us i ng at least one image processing algor i thms algorithm 
to ca l cu l ate a volume in front of and behind tho closest a nearest object, objocts 
and a volume beh i nd th e c l os e st obj e cts. 

12. (Currently Amended) The method of claims 1 1 , wherein the said 
three-dimensional thr ee dim e ns i ona l camera device includes a stereo-vision 
camera dev i ce . 

1 3 . (Currently Amended) A system for d e tect i ng the to detect presence 
of at least one ob je ct objects in a space, comprising: 
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at least one light optical energy source for generat i ng to generate a fan 
light beam that defines as an optical reference plane; 

at least one camera devise disposed at m a known vertical position 
relative to the said reference plane and having a field of view encompassing at 
least a portion of said that substantial l y coinc i d e s w i th th e reference plane; and 

an image processing system to configured to (i) process images produood 
acquired by the said camera for det e ct i ng to detect therefrom any aft intersection 
of aft a viewed object i n tho f i e l d of viow intorsocts tho and said reference plane, 
and to determine from a processed said image and from at least one intersection 
characteristic ( ii ) d e t e rmino, from a proc e ss e d i mago, an occupancy in a said 
space; that i nclud e s th e fi el d of vi e w us i ng on e or more charact e rist i cs of th e 
int e rs e ct i on. 

wherein occupancy within said space is determinable using a priori 
positional relationship between said at least one optical energy source and said 
camera without requiring a priori positional knowledge of said object . 

14. (Currently Amended) A system for d e t e ct i ng to detect an object in a 
space, comprising; 

at least one sensor d e v i ce that tak e s to acouire an image of the said 
space, wherein an image comprises an instance of light recorded on a medium; 

a m ea ns means for defining a reference plane using at least one fan light 
beam; and 

means for determining from different images of said space whether the 
object intersects the said reference plane at an intersection; , wh e r ei n 
determ i n i ng inc l udoo comparing different i mages of tho space. 

wherein detection of an object in said space is determinable absent a 
priori positional knowledge of said object in said space. 

15. (Currently Amended) The system of claim 14, wherein the said 
means for defining includes at least one of a physical surface and at least one 
light beam. 
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16. {Currently Amended) The system of claim 14, wherein the said 
sensor includes a sensor selected from a group consisting of a digital camera 
and a three-dimensional range sensor, d e v i c e is e ith e r a d i git al camora or a thre e 
d i mensiona l rongo oonsor. 

1 7 . {Currently Amended) The system of claim 1 4, further comprising 
means for processing the different images of the said space to determine 
whether the said space is empty. 

18. {Currently Amended) The system of claim 17, further comprising 
means for processing the different images of the said space to calculate a full- 
ness factor for th e s pac e wh e n th e when said space is determined to be non- 
empty. 

19. (Currently Amended) The system of claim +7 14, wherein said 
system is disposed in an environment selected from a group consisting of a 
movable robot and a motor vehicle, furth e r comprising moane for proceco i ng the 
different i mogoo of tho opoco to co l cu l oto o fu l l noso factor for tho opoco when 
the spac e i s d e t e rm i n e d to b e non e mpty. 

20. (Currently Amended) The system of claim 1 7, further comprising 
means for processing the different images of the said space to calculate 4he an 
object in the said space when the said space is determined to be non-empty. 
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